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(57) Abstract: A polymer comprising repeating 
units corresponding to an unsaturated carboxylic acid 
hemiacetal ester represented by the following formula 
(1): (1) (wherein R a represents hydrogen, halogeno, Ci_6 
alkyl, or Cx. 6 haloalkyl; R b represents a hydrocarbon 
group having a hydrogen atom in the 1 -position; R c 
represents hydrogen or a hydrocarbon group; and 
R d represents an organic group containing a cyclic 
skeleton). The polymer may further contain repeating 
units corresponding to at least one monomer selected among monomers having a lactone skeleton, monomers having a cyclic 
ketone skeleton, monomers having an acid anhydride group, and monomers having an imide group [excluding the repeating units 
corresponding to the unsaturated carboxylic acid hemiacetal ester] and/or repeating units corresponding to at least one monomer 
selected among monomers having a hydroxy group, etc. When used in a photoresist, this polymer has the excellent property to 
release an acid. 
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tb^o Stts^^ri-sm^'i4^ia?p^*#:^ ixtt, ( a ) 7 ? 
^u*stfitft^if©M^ (b) t Kc^s^as^*** 
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x%% 0 ztibommm* im3u-£2m&>±m%-&t>itxtiimx'% 5„ 
ttriB (a) Km-tzm-aLfct (b) icm-fz^mfch %m.&-& 

5 T' t <5 „ 

y /W^-X^/MBM*^ ( d ) x7f/H:Mt5iil|f0 
10 R«ttK:J*ft;**£ (J»«*«flS7K*3E, ffflftlfelftfc***, ^tibtfs 
Sr&bfc*fc£) Sr^TUTisU, lo^^ttiliu-COOR'S (R 
3 ^^^tKP^Ss 2 -x h7t K077 =/HXIj: 2 h 9 t K 
p if 9=^3£Sr^"t-) i>*%mx.tt:mmm&4\'VXi&&VX^Z> 

flftOftSWft^tL-r, TfB5£ (8a) ~ (8g) X& £ tl S tf* 
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10 




0 

<8e) (8f) (8g) 



15 (:£>K R^mm.^^.l-i^^^m^-r. R^R 9 , R 9 ~R 3 \ X n V*~ 

v 3 ^HtrlEtcinc) 

[2-1] 1- T^!)o^;i't^^-4-t^y7yvy^y ( 

20 R = HX(iCH 3 , R 1 = R 2 = R 3 = H N V 1 = - C O - , V 2 = V 3 =-C 
H 2 ~) 

[2-2] 1- (t«^) T ? y P-OUrf-df- 4 -^-^f- h i) ^ n [4 
. 3. 1. 1 3 - 8 ] t? is- 5 -Oris (R = H3lliCH s> R 1 = R 2 

= R 3 = H, V 2 =-CO-0- (tzw&-R 2 <Dfa&\^x\,^zi%mm^rm) 

25 % v 1 = V 3 =-CH 2 -) 

[2-3] 1- ]) As** is- 4 , 
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* [4. 4. 1. 1 3 - 9 ] Kf^V- 5 , 8-^^ (R = HXttCH 3 
, R l =R 2 = R 3 = H, V^-CO-O- (&m&R l <Dfe&VX^Z,m 
mm*m , V 2 = -CO-0- (;£«SR 2 <S^LT^£^5ffM^{lJ 
) , V 3 = - C H 2 -) 
5 [2-4] 1- (^^) 7^!)n^;Vi-^i'-4, 8 - h y 

B [4. 4. 1. 1 3 - 9 ] (R = HX«CH 3 

, R' = R 2 = R 3 = H, V--O-CO- (feil^ R io^ Ut ^§^ 

, v 8 =-co-o- i&mftRtcDffi&vx^^zjpkmm^w 

) x V 3 = - C H 2 -) 
10 [2-5] 1- T? V vl4 )\<i!r*l/- 5 , 

» [4. 4. 1. 1 3 - 9 ] 8-^V (R = HXIiCH, 

. % R 1 = R 2 =R 3 = H, V^-CO-O- (^fiO^R^Jfe^LTV^S^ 
^fffli) > v 2 = -o-co- (fel^R^^ l/tv > 5 ^g ifi 

) > V 3 =-CH 2 -) 

[2-6] 2— T ^ y D j ?VOr*c*/— 4 -^-^r-^ h V is? o [4 

. 2. 1. 0 3 - 7 ] (=5- y n^/utf-df. 

^-2, 6 -/A^/l^^/l^^ h>0 (R = HXIJCH 8 , R 4 = 
20 R 5 =R 6 = H, X = ^fUVl) 

[2-7] 2- y o-T^^-^iy- 2 <?jv- 4 -^"^^ h 

Pi^n [4. 2. 1. 0 3 ' 7 ] (R = HXttCH 3 , 

R 4 =CH a> R B =R 6 = H N X = ^fVyS) 

[2-8] 2- T^y n-f^t^i/-6-^^;V-4-t^tb 

25 ys/*n [4. 2. 1. 0 3 - 7 ] 7-7-^-5-^^ (R=HXttCH, x 
R 5 =CH 3 > R 4 = R 6 = H N X = ^^l^^^) 
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[2-9] 2- T ? V D 4 ;V0r*i; I/— 9 - * f-fls— 4 -Hr*^ V 

[4. 2. 1. 0 3 - 7 ] ; 5 (R = HXIJCH 3N 

R 6 =CH 3 , R 4 =R S = H, X = ^^W^g) 
[2-10] 2- V xis( /V***/- 9 -^7^3}?^^- 4 

5 t h P ^^7 a [4. 2. 1. 0 3 - 7 ] (R = HXftCH 

3, R 4 = R S = H N R 6 =COOH N X = ^^U>-S) 
[2-11] 2- 7 ? V n J ^Jr**/- $ - * >vi$=.;v- 

4 -Jj-df-i^ b V is? P [4. 2. 1. 0 *• 7 J S -T^- 5 -3-^ (R = H 
Xf*CH 3 x R 4 =R S =H, R 6 = ^fdrv/*;^^/H N x = ^ ^ U ^ 

10 

[2-12]-2- y o^/p 9 -zc Y*r*/iJ>Vi£=~)V- 

[4. 2. 1. 0 7 ] /^i^-S-^-V (R = H 
XttCH,, R 4 =R S =H > R a = rn b ^^^/P^-^S, X = ^ W ^ 

15 [2-13] 2- y n-T/V-^-^^- 9 - t h 

MJ V^n [4. 2. 1. 0 3 - 7 ] /ty-5-ty (R 
= H3 7 liCH 8> R 4 =R 5 = H, R 8 = t -y h «¥^*^3j?=:/U3£, X = 

[2-14] 8- 7^Pn>fW5/-4-t#tMJ'>^D [5 

. 2. 1. 0 2 ' 9 ] f*y-5-ty (R = HXttCH 3 ) 

[2-15] 9- [5 

. 2. 1. 0 2 ' 9 ] 7*y-5-tV (R = HXIiCH 3 ) 

25 5£ (8d) v&£ti&{t&m<Dft&tb*wk\*xTm{k&to#mtrt>ti 
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[2-16] 4- T? V u 4 ;VJr*r*s- 6 - Or *x ^ \Z *S 9 xx [3. 

2. 1] ^ * 7 -Jrls (R = HXttCH 3 , R 9 =R 10 =R 11 = R 
l2 = R 13 =R u =R ls =R 18 =R"=H) 
[2-17] 4— T ^ D D W /l^^f 4 — f'A' — 6 — ^"^f- tf 

5 v-^n [3. 2. 1] ? is- 7 -^^ (R=HIIiCH 3 , R l0 =R 

u =R 18 =R 15 =R l4 = R 18 =R>»=R^ = H , R 9 =CH 3 ) 
[2-18] 4- V n 4 )\,Jr 5 ^/V- 6 -Hr^r^-\f 

^tu [3. 2. 1] ? is- 1 -ir^ (R = HXttCH 3 , R 9 =R 

ll =R 12 =R"=R l4 =R"=R'«= R H = H ^ R 10 =CH 3 ) 
10 [2-19] 4- y n^/^^-deix- 4 , 5 - v> ^ ^~ ;V - 6 - ^* 

[3. 2. 1] ^-^^^-7-^-^ (R=HXIiCH s , R 

11 = R^ =R 13 =R 14 =R X5 =R1 6 =R17==Hn R9=R1 0 =CH3 ) 

15 [2-20] 6- T ? y n^/l^^-df->>- 2 -Hr^r^- \£ is ? o [2. 

2. 2] ^-^^^-3-^-^ (R = HX(4CH 3 , R 1 8 = R 1 9 = R 2 0 = R 

!l = R 22 =R^=R^ =R n =R26=H) 

[2-21] 6- (^*) y xi ^ ;VJr*r*S- 6 ^/V- 2 -^^iMf 

*stxx [2. 2. 2] ^-^^^-3-^-^ (R = HXttCH 3 , R 18 =R 
20 2o =R21 = R22=R23=R24=R25 = R2Q:=H ^ Rl9=CHa) 

[2-22] 6- T ? V xij ,VJr*r*S- \ - *^->V- Z-Hr*^^ 

*y?n [2. 2. 2] ^-^^V-3-^-^ (R = HXteCH 3 x R l9 =R 
2o ==R2 i =R22=R23 = R2 4 =R2B=R28 = H ^ R18=CH3) 

[2-23] 6- T? V xtJ/U$-**s-l, 6-i?*^/U-2~* 

25 ^tf^n [2. 2. 2] ^^^>-3-^-^ (R = HX(iCH 3 , R 
2 o =R2 i =R22=R23==R24=R2S=R26 = H ^ R ia =Rl9=CH3) 
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[2-24] j3 - (^*) 7^!Jn^WV-7-yfP7ny (R = 

HX«CH 3 > R 27 =R 28 = R 29 =R 30 =R 3l = H) 
5 [2-25] j8 - V n4 A,***/ - a , a - I? * y -zf 

^•n=7 ? h ^ (R = HX[j;CH3, R 27 =R 28 =CH 3N R 2 9 = R 3 0 = R 
3l = H) 

[2-26] j8 - U n^/l^d{->- y , y -^^^ A — y _ 

^n=7 Z h V (R = HXI4CH 3 , R 30 =R 31 =CH 3 , R 2 7 = R 2 8 = R 
10 2 9 = H) 

[2-27] ]3 - V xi 4 jVHr^rly- a , a, Q-YVt^/V- 

V"^P7ny (R = HX(iCH 3 , R 27 = R 28 =R 29 =CH 3 , R 
30 =R 3l = H) 

[2-28] j3 - T ? }) v J ;v?$-3czs- p , y , y - y V * 

15 r-/fn7^ (R=HXiiCH a , R !9 = R"=R S1 =CH 3> R 

2, = R 28 = H) 

[2-29] 13- T^y a/f;^^i/- a , a> £ , Y> 7 

^-/P- y -zt^xi y 9 h ^ (R = HXI4CH 3 , R 27 =R 28 =R 29 = 
R 30 =R 31 =CH 3 ) 

20 5£ (8 g ) T**^54l:^*©ft*W*ffili: bTTIB-fb^as^tf 

[2-30] a- (^*) V nj/VHr**/- y -^^u 9 ? h > (R = 

HXttCH 3 , R 32 =R 33 = R 34 =R 38 =R 39 = H) 
[2-31] a- 7^y P^^t^^-o-^f/V-y-^f 

25 i7 h V (R=HXttCH 3 , R 32 =CH 3> R33 =R 34 =R 36 =R 36 =H 

) 
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[2-32] a- V u4 AsUr**/ — j3 , J3 - *J * y - ? 

^V9?h^ (R = HXIiCH 3> R 33 = R 34 =CH a> R 3 2 — R 3 5 = R 
38 = H) 

[2-33] a - 7? y *^As***s- a , 0, Q-YVt^/V- 

5 y-^nynv (R = HXIiCH3, R 3 2 = R 3 3 = R 3 4 = C H , , R 
8S =R 31 = H) 

[2-34] a - (^*) T^O^W^-y, y - V **f->V- y 
^d^^h>- (R = HX»CH 3 , R 36 = R 36 =CH 3N R 32 =R 33 =R 
34 = H) 

10 [2-35] a- THP'fWV-a, 7, 7 - h U ^ ^A-- 

y-^^n^^b^ (R=HXttCH 3 , R 32 =R 35 =R 3e =CH 3> R 
3 3 = R 3 4 = H ) 

[2-36] a- 7 9 V ;V*3c*y- & , 0 , y , y-^y^^ 

^■/V- y -:/^n ^ ^ h 1/ (R = HXIiCH 8 , R 83 = R 34 =R 35 =R 3 
15 ! =CH3, R 32 = H) 

[2-37] a- 7^^;Vt^^-a, /3 , 0 , y, y 

# * y =7 ? Y ^ (R = H3U3CH 3 x R 32 = R 33 =R 34 = 

R 35 =R 86 = CH 3 ) 

■*&w<D-&ft^-ik&6foK ui?* b t ^x&mmm&tt-S'-f static m 

25 MftOiWfttKl^^JiLt, T!E5£ (9) T°m£ti%ib&m&mif 
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10 Ts t^yl, 7W3V1^ fiM^^«£*lTlvT:t>.fcVNfc Kn^^S, fib 
Jcv^a^^v'/i^ fiMK£^fi*«£;ftTv^fc«kv>T$/26 N xr±fiU8£-Cfife 

is $*T,rv>Tfc iVNt Ko^^ry^ywS, fiM82£-T?fiMK&)h/Ci^T <t v>*^tK 

20. V^n^^-^V^ S ^ ^ J/^Pr^yS, T^-v 

h y o [7. 4. 0. 0 3 " 8 ] YD *f-t> ^St) , t K o 7 y h 7 

•fe^^s hy-s/^n [5. 2. i. o 2 - 6 ] 7*ys, h y i/^ d [4. 

25 2. 2. 1 2 ' 5 ] ^^^SU fh7^o [4. 4. 0. 1 2 - 5 . 1 



ch 2 =c n 




5 



n 
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fy^ntVK ^y^f/v, S _^, K t _^^ yl/ 

/PT^y, az^/vr^/, / n t°;W7 5 / © C , . 4 7 ;V =3r7V 7 5 y I 

®$r^L N 7/W^/vSi: b-Ctt, tVw s 
fcVK zf^jv s siy^^/v^ t-^fvK is 

<n\timVtJll&&&mft<Dmm& l ~ 6 ©7;^;^)5: ^^^tffeti/S, 

^M^tbTVN-C^ J; t Kn^V7^^r/H, $ tit ^X 

Sis, £ftbK:|RS$*L5 fcO-CttfcVN. 

[3-1] 1 - t Kn is- 3 - (y*) 7^ P n^/>t^^7^V^ 
> (R = HXteCH 3 , R 37 =OH, n = 1 N Z 2 = T ^-v >- * Vgt) 
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[3-2] 1, 3 Kn 3f */— 5 - T? V o /V^-^r «>T V 

(R = HXttCH 3 , R 37 =OH > n = 2 N Z 2 = T^-^>-^^ 

*) 

[3-3] 1 -^7/V/^de->- 3 - 7 9 V o-fyV^-df-^T^^V^ 

5 >- (R = HXIiCH 3 , R 37 =COOH, n=l x Z 2 = T is 9 >m 
) 

[3-4] 1, 3 — *?j}/Utf3ris- 5 - 7^ y D^;Vt^^T^ 

Tlsfy (R = HX»CH 3S R 37 =COOH N n = 2 N Z 2 =T^>- 
*^*) 

10 [3-5] l-*/W#^ri/-3-t (^^) T^yo^/W 

t^^T^y^y (R = HXfiCH 3 > R 37 = OH, COOH, n=2 

% z 2 =t y-^is? >m) 

[3-6] 1 - t — ~? V *r*y$l >Vi£~jV — 3 - (^^) r^P^^t^ 
^T^vy^y (R = HXiiCH 3l r 37 = t h * /\stf=.J\s&, 
15 n=l N Z 2 = T^^r^^^^) 

[3-7] 1, 3 - ( t — }> ^ V^7/V7j? — )V) -5 - (^^) 

yn^vt^yr^y^y [r = hx«ch 3 , r**= t -zf h *i/*> 

[3-8] 1 - t —rf Y ;Vi£^)V- 3 - t K n ^i/- 5 - (^^) 

20 7^!)n/f/vt^V7^y^y (R = HXIiCH 3l R 37 = OH, t- 
"f Y dp-S^/Htf^/H^ n=2 N Z 2 = T^-^>-* i^SR) 
[3-9] l- (2-r h7t Koif7=;i/t^'y*;>j]f=;i') -3 - ( 
7 9 y O'f ^t^yT^vy^y (R = HXIiCH 3 , R 37 =2- 
f h7fc Kntf9=/i/^¥->*/l/^ = /uS % n=l, Z 2 = 7?^l/?ls 

25 $) 

[3-10] 1, 3-lf^ (2-rh7t Knt?7=/Vt^y*/V^=/1/) 
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-5- (^^) 7^!)D/f;V^>'7^-7y^ (R = HXttC H 3N R 
3 '=2-7h7t Kn^7=;Vt=3r^*;^ = ;H N n=2, Z 2 =7^ 

-^v^ vat) 

[3-11] (2-rf7t Knt°7-^t^^^;V 

5 tff^/ix) -5- (;**) T^yn^/i/t^i/Tyvy^y (R = HXtt 
CH 3 , R 87 = OH, 2-7hnFnk 4 7^t^V*/H = /H, n 

= 2 % z 2 = ry-7y^ ^m) 

1 ^/Poc^/p] 7^y^y s 2- (^^) 7^!)n/f/i/ 
t^^-2-^f;l'7^y^y, 2- y n^/k^-dr>>- 

2 - ai^/VT^-^V^ V x 2- [1- y n^/l^df-^- i 
15 -p< ^-/i/ac^/v] y/VTK/v^-v, 2- (p<*) 7^Un^;vi^i/-2 

f-As/ fVj£)Vlr V % 1— [l- 7^ P P^/Vt^f^- 1 - 

^f/vxf;u] i/^ n^df-ir- V, 1- (p<^) 7^ U D^;i/t=3rv'-l 
^•/U'V^ n^^lf-;^ 3- [1- T * y n ^ /l^^V- l 

-^f;l/xf;i,] ^h^>>^n [4. 4. 0. 1 s . I 7 - 10 ] V 
20 % (^*) 7^y;Vit-7*f;K 1- ( t - ^ b *f >^5ff:=wv) - 

3- y xis( A,$r**/T?-*rl/9 >\ 2- (t-t/h^^ 
/W^c^/V) -5X146- T ? }) u 4 fr^r^is S jV&jV'j-'y^ R 

25 iftfSifitf P^So 

fr3b\ _hfB5£ (8a) ~ (8g) N (9) «C* $ *L 5 *3 it 5 ( 
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"C > — JUS! Kit* 1 ~ 1 0 0 0* L<|410~90 $ 

»*L<ft3 0-8 0^%igTib5 o 9^ h ^fl-*"^***, 9ft 

(I) i»**ix5«k93gulitflrSr|»<3 ©Sfl-^tt, 0-95^1 0 
£ b < o ~ 6 o £ bfcf&-£ b<teio~40 ^/v%m^-Cfc 

b<tel0~50 ^e/l^roS^T'fcSo 

£^0£bV^ ^TM^tes Jl^lft^te, (i) 
KH^fi? bfci£*fls:^ t % bfcfi^HM^iJ^^ £ ^-^tu 

^timm b, -^iaSlc:^^ brt^a^^f ^mIIB#*#:^^ ^ m^w 
*£#J^$£ ^T#^?iiT-r^.^^, (ii) mifr^S-a-M^^J^ §r^a^ 

(iii) ?-^^^^^{c:^«?b/£^ft^^^^, ^ra^^^^^b 
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^m — ^/i^ £>) % oi^-x^ (BfcBMfvK BHxf4/, ftlfcy^/K 

10 (N, f/W7t hT $ b\ N, N-^f/l/#^7 5Kftif 

) % ^/W^dr^K ^/W^/^^^ix K& if) N (^^/ 

vFl'fclpUkTkm (Sft>7Wy, ^DP*;UA N Hi^t^Hf & if <7^n 
o ? ^fclfetifiWi&tfcfcm ; ^ n n^iv-if ^ S?^ n n^vif W£ if <7)yN 
25 n^ffc^^ifc^HbyfcJ&ftif) , (x^^y, - )^p 

=-9l/i£}£) , — M)/V (Tirh-hy/K v>/ ~ h ]) ;Vt£ if) „ =c 
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—^AO x y- h >- (7t ^y, y ^i^^vvy b ^ % ^^y^f;v>r h 

m7L\tm%/'&% (fcmst 25 °o =10/90-99/1, 

< tef&#/## (#3*J£ ;25°C) = 3 0/7 0-98/2, £ £ telfr 
15 t. b < «mf#/^# (fl^Jfc ;25°C) = 5 0/5 0~97/3igT 

20 Ofc^ N i?T>?~? J*m., 3— K~y^i£ (#>J;U^ 

~y i»y y ^^a-*^— h&if) % ^/v^^g?^c^^^ [#>J;U;£, 1- 

25 7x-/i/- 1— (4-^f;V7x = ;V) P^/i'^ — /i^^-^-y— 1 — ^<^y 
-Oi^yy:/, 1, 2, 3 - h v a^ — a-;*-^ ->y ^A^>--fef v N i, 
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3 — V 5 — hn— 2— (4 - 7x=;V^;l/j]N=;l/tdr^^ f /v) ^1/^1/ 
^ 1— 1— ( 4 — f;V7 en s=. /l^/Waft^/u^dF-*^ ^VV) 

- 1 - t Kn dr>>- i -^^y^,^ ^ % ^dp^T-r^ — /HR 

io nsfR-e#, ftrlSil5#^b^ 1 o omi^ito. 1 ~ 
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, ^VS?7hffl-Ctt, iI3t % gil, ii, m^V^V-if- (Mx. 
Hf, XeCl, K r F % KrCl, A r F , A r C 1 % F 2x Kr 2 , K 
rAr, Ar 2 &if) & if & *l 5 0 *3te^*A"¥-- tt, ^Jx.tfO. 

l~1000mj/c m 2 m^Tfc§ 0 

Satflj i 

TIBjS (10) 2 - t'^/V^-dr^— 4 — ^-=^*^> JJ u 

[4. 2. 1. 0 3 - 7 ] /fy-5-t^21. 3g (0. 118mol 

) % * 9 9 V A*Wt 50. 8g (0. 59mol) % ]) 1 2 0 m g ( 

1 2 mm o 1 ) % — 15mg (0. 1 2 mm o 1 

) % h;Vxy2 10ml©H^^4op77^3iajl, ^^#ffl^, 

t\ 2 o°ct?6 mr$m.wvtc 0 bcj&&t&. Ba&m% 1 ofi*%^m-7- 

h y * ^7K^^ 2 0 0 m 1 T? 2 HI, 10 2OOmlT?10 
9 7 -f — TIB^ (12) T* 5 2- 
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;VJr*c*y^. \. ^ [4. 2. 1. o 3 - 7 ] y^- 

5 -^"^2 5 . 5 g (96 mm o 1 „ 8 1 %) &r#fc„ r. 

10) "C^ $ tuS 2 - If =.;Vfr**S- 4 -^-^r^ h y ? n [4. 2. 
5 1. 0 3 - 7 ] / ^V- 5 -*^W:, TIBiS (1 1) 2 - fc Knar 

h9 V^n [4. 2. 1. 0 3 - 7 ] 
D fc^^t-' ~,v£>b, #13 2003-73321 -*§-<k$B IB «c <£> # }fe 



C2- ( 1 -p< ^ ^ y n-Y^^-dri/rc b - 4 J. y # 

20 p [4. 2. i. o 3 ' 7 ] /t^-5-tyo^^^ h;W7-i?] 

'H-NMR (CDC1 3 ) 5 : 1.40-1. 44 (m, 3H) , 1. 56-1. 63 (m, 2H) , 1. 
95 (s, 3H), 1.97-2.08(ra, 2H) , 3. 13-3. 16 (m, 1H) , 3. 59 (m, 0. 5H), 3.67 
(ra, 0. 5H), 4. 49 (d, 0. 5H) , 4. 57 (d, 0. 5H), 5. 62 (m, 1H) , 6. 05 (m, 1H) , 
6. 14 (m, 1H) 

25 mmm 2 

Dean-Stark^g % &&ff|-frfl| TIB5£ (l 3) £ 



10 




(10) 
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tl 5 3 - t Kn^iy-i-^f-^ftz [4. 5 ] % ^ - 2 - $-y> 8 
5 g (500mmol) % M)^31. 8g (300mmol 

) , b/krcV6 0 0ml £A*K ^§?t#ISMTx l#Loo 1 0 0°C(C 
to%&Vtc 0 fcjfem^iz Ir 2 Cl 2 (C 8 H a2 ) 2 li? — n-?uu\f* ( 
5 1, 5 TiJr? ~4})^VJ* (I) ] 3. 36g (5m 

m o 1 ) &AtK £ tbKLZfn \£Hrl/&.}Z ~>V lOOg (lmol) £2 

10 JUL, Tf2iS (14) -C^^tbS 3 - tr~n =^^- 1 -^"^ih^ t°n [ 
4. 5] -x^^- 2 -*^(Dm&mWmfc2 2. 5g (114mmol 
> 2 3 %) £#7c: 0 &*5, 5$ (13) tr^^S 3-fc 

1?" * fc° n [4. 5] ^^7>--2-^-^« x ^ n ^^i^- / — /V £ T 
^y/^^f/l/^P), ifc&fc [Chem. Commun., 7, 613-614(2000)] (C|5 




25 [ 3 - If =13 ^riy- 1 -;*-driJ-* \f n [4. 5 ] 9* # V - 2 - * ><D 
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l H-NMR (CDCI3) 8 : 1.35-1. 89 (m. 10H), 2.04(dd, 1H) , 2.50( 
dd, 1H), 4. 20 (dd, 1H), 4. 42 (dd, 1H) , 4. 65 (t, 1H), 6. 48 (q, 1H) 

#£>;ftfc 3 - tf~P dri/- l -^-^^^ If n [4. 5] 7 s J3 ls—2 — 
17. 1 g (87 mm o 1 ) „ * # 9 V A^Wt 37. 4 g (435m 
m o 1 ) % ]) >M 0 . 8 5 g ( 8 . 7 mm o 1) % 4 - * » / 

— A- 17. lmg (0. 1 4 mm o 1 ) , V 17 0ml Ojffi^4& 

SJ^HT^s Rjsfeifc&zfc 170ml, 10 h y r> AtK^M 

170ml (20) , 7X1 70ml T?JW#Ci3fc$£ U , ^$SJ1 £^J£«$f L 

(15) "?^&*b5 3- (1-^^^!) n^yl/t^^xf#i/) -1- 
^•^iT-^fc'o [4. 5] f*y-2-ty [=3- (l-^^!jp/f 
/V^-^i^^h^v') - 2 -^-^ y - 1 -^-^i^-^ tTn [4. 5] t**^ 
] O^-felS^ 17. 3 g (61 mm o 1 % Jfc*S 7 0 %) Srftfc, 

3 : 1 X*hotc 0 



[3- ( 1 ? ? V ttyf/v^-^-ys: h df*» - 1 - ^-^rif^fn [ 
4. 5 ] *f1o is— 2 —a-l/frX^f Wl"7* — ^] 

'H-NMR (CDCI3) 5 : 1.34-1. 84(m, 13H), 1.92-1. 97 (m, 4H), 2 
.40(dd, 1H), 4. 76 (t, 1H), 5. 64 (m, 1H), 6. 16 (m, 1H) , 6. 28(q, 1H) 




(15) 
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'H-NMR (CDCI3) 8 : 1. 35-1. 86(m, 13H), 1. 94-1. 99 (m, 4H) , 2 
. 53 (dd, 1H), 4. 63 (t, 1H), 5. 64 (m, 1H) , 6. 09 (q, 1H) , 6. 21 (m, 1H) 



^ SitM)|)Al5. 3 g , byvxyi 2 0ml, ^-/i-^nnlf 
* (1, 5->^Pt^^xy) Zl^IJ^^A (I) 1. 6 2 g©i 

m^m^mm^m^. tie^ (i6) x*m&tiz>2- (t i/- 

1-^f/V) if/Hf = /H^r;V3 4. 8 g £#7t 0 



[2- (Tt?-*^? V- 1 — *f/l0 ;kfc'-/Vx—f;KD^^^ h 

'H-NMR (CDCU) 5 : 1.46(t, 2H) , 1.53(d, 6H) , 1.62-1.72(m, 
6H), 1.95(m, 3H), 3. 73 (t, 2H) , 3.96(m, 1H) , 4. 16 (m, 1H), 6. 46 (ra, 1 
H) 



2— (T^^r>-^ 1 xf;Vt*=;i/x-7/V3 2. 8g, 

0. 164g, f;Vxy2 9 0 mlOH^!fe^4op7 7^3(CAtl^ 

m^o^m-f- h V !7^7K^^ 5 0 0 m 1 X* 2 IhU 10 fi*%^:^:7X 5 0 0 

^ h ^7 7 J—X>mnL,, (17) -C^^tbS 1 - [ 2 - ( 

T^-v^^ ^- 1 -4 ^h*ci/] (^ *) T ^ y h 3 8 




(16) 
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6 g «r#fc 



5 [1- [2- (T?-*-y# is- l -4>v) ^h^-yl =^f-;v 

1 H — NM R (CDC1 3 ) 8 : 1. 37-1. 41 (m, 2H) , 1.43(d, 3H) , 1.50(d, 
6H), 1.60-1. 71 (m, 6H) , 1.93(m, 3H) , 1.96(m, 3H) , 3. 53 (m, 1H) , 3.7 
2(m, 1H), 5. 60 (m, 1H) , 5. 97 (m, 1H) , 6. 16 (m, 1H) 
10 5 

TIES: (18) T**$tl5.^^^^t'r:/l/x^f/H 8. Og (0. 
1 m o 1 ) N * # ? V JlsWt4 3 . Og (0. 5mol)\ ]) 9 8 m 
g (lmmol) > 4-^ h^-i/7iy-yH 2mg (0. 1 mm o 1 
) N h;Vxyi8 0ml©Mt:4oP77^3|cAtl^ ^Uf#B$a, 

15 t, 2 o°ct-6 ti?mmwvtc 0 5o&mT%k. fcj&m* 1 o 

h V C>A7X^^2 0 Om 1 -C2IU, 1 0g*%^^L7X2 OOmlTIS 

77 4— •VmWLV, TIBiS (19) t?*Stt«l- (# A' — *' 
x-f-fl'* ^ * J) I/— h 2 2 . 8 g (85 mm o 1 , HX^ 8 5 %) £r#fc 
20 0 ft*3 N ^/V^/Vlf ^A-cc — -rA-fc^ (-) 7"n l^t 

^Sfctr=.A'*»6> % l&m 2003-73321 -^>2t*R j!lflB«ft O ^r*fe S: ffi 



25 




(18) 
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(19) 



] 

'H-NMR (CDC1 3 ) 6 : 0. 80-0. 84(m, 9H), 0.86(d, 1H) , 1.18-1. 
27 (m, 2H), 1.42-1. 45 (d, 3H) , 1.57-1. 70 (m, 2H) , 1.94(s, 3H) , 1.95-1 
10 . 99(m, 1H), 2.05-2. 20 (m, 1H) , 3. 79-3. 82 (m, 1H) , 5. 56 (m, 1H) , 5.97- 
6. 00 (m, 1H), 6. 12 (m, 1H) 

mmmi 




(20) 



* = ^ /Dk>y^y 3-;l/^y^f;i/x-f/V7tr- h (PGM 
EA) t^nlfuy^ij a-zl/^y^f^x-f/p (PGME) &-t*L 

25 4 -^-^r^ b D ^ n [4. 3> 1# x 3. 8] ^ ^ _ 5 _ 3- ^ 4 
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6 6g, 2- (l-^^^!)n^/Vt^v'3:h^v / ) - 4 -tf-^-fr h U 

[4. 2. 1. 0 3 - 7 ] 4 1g£ N ^^^•/W 

-2, 2' ; mtftU 

rnnmm, rv-60U ) 0 . 6 0 g PGMEA^PGM 

5 E^*L^*L34. 2g©iS^»ttiL, i*ib«r4l*|llia»tt"C»TUfc 

o iTt 2^Mtfc 0 mbti-ttBLj&m%~-zf& is 7 3 3 g tmm=- 

tbilfc^y^^lisp^fi (M w ) IJ9 8 0 0, fr^mfrm (M 
10 W /MJ tel. 8 8t?fcofc (G P CjWJfett, ^y^^U^m^>o 



20 MStK ITn- h&tf&^Atf fc^fe-fe^:^:^ 

* = /n^Wi/^y ^f;vx— f;l/7-tr- b (PGM 
EA) i^Ptfl/y^!Ja-/U*y^f/l/x— (PGME) Sr-^tL 
^16. 5gfAU 8 5°CIC1#M^ 1-t 

y n^/l^^iXT^ is? V4 . 13g N 2- ( 1 — * ^ ^ y cz-f/V;*- 
25 ^v-x hdev/) [4. 2. 1. 0 3 - 7 ] /ty- 

5-iV10. 87g^ ^^^/V-2, 2' (2-*J-/V 
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if*-*- h) (MtGM ; fnft#fiSSX3fll*L ffl.g.£ l"v- 6 0 1 j ) 
0. 60g& % PGMEAi P GME^tl^tl 3 4. 2gOS^»t 
U rtte>Sr4l^n^»tT*ITbfc. 2 B$fflB$ Lfc 0 mhtitc 

> 7 3 3 g irs»xf/P8 1 g ©a-a-ra* m*Tu tt 

mVfctfV — s^aK: "CHURL ft. #k*Lfc/Ky — Sr^/ETC* 
ffc^b, g 13. 5 g £r#fc 0 #e>tLfc/K y -v — <E>fift3P*&#^* 
(M w ) (410100, (M w /M n ) {41. 90 -Cfcofc (G 

pcftij^a, xjfy^^i/^m^) o 

HJfefcl 3 

CH 3 . CH 3 . CH 3 

-f CH 2 -C-} — /-f CH 2 -C-) — /-(-CH 2 -C-) — 

C = 0 ' C=0 ' C=0 (22) 

0 0 0 




afttK std- hM^Af^itfct^7^77 

*=Uc, 7°n t>y^!J n^/i/^y^^x-f^T-fer^ b (PGM 
EA) £ tfwy^ y 3— /v^y ^ ^/i^ — ^/v (pgme) 

y n^/W^-^-^T^'-v^^ ^4 . 4 4 g, 2- ( 1 - ^ & ^ y p ^ tVJr 
dr^ozh^e/) - 4 -^-dfi^- h y n [4. 2. 1. 0 3 - 7 ] 7^"^- 
5-^^10. 0 2g, *#?V/\'W£0. 54gi v i^^V-2, 2 

, TV-601J ) 0. 60g^, PGMEAt P GME'ttlf 
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2B#Wm^bfCo WfettfeRjtStt*^^'^ > 7 3 3 g ift»xf/|,8 1 
kttfctf y ^-«r«JET-C«*IU S 6» 1 3 . 5 g *r#fc. #6>;ft,fc 

5 /KyY-©liW^I (M w ) lilOOOO, (M w /M 
J tel. 9 0T*fcofc (GPCifflfetil, ^y^^U-^m^) o 



ffl&th ITo - bS^Ii^Af Sritfct/-?7^77 
* = yot°l/y^!j yU^E-y ^f;H-T/V7tf - b (PGM 
EA) t7°nt>y^!J n-/V^/^f;Ux-r^ (PGME) Sr-fctb 
Jpttie. 5glAU 8 5tf::#iat, 1 * ? y P^/t^^iX- 
20 4 -^-^i^ h y iX^ ci [4. 3. 1. 1 3 ' 8 ] V is*?* is— 5 -Jr^ A . 
88g, l-t:Kn=3f.^-3-p<^^y n^;i't^i/7^y^y4. 
6 1g, 3- n^/!/t^^xfdr«y) _ ! _ ^ ^ 

n [4. 5] ■7 ? *>'-2-^-^5. 51gh ^ ^/U- 2 , 2 ' — T 

25 £ TV-601J) 0. 60g£r, PGMEAi: P GME Zrtl^tl 3 4 



10 
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— ©m*3p*&$HP* (M w ) 13:9 9 0 0, (M./M.) tel. 

9 lt&ofc (GPCiSI, #y 1^*1(0 0 

QH 3 i CH3 



J*#«. aflEffK ifp- Mt;iiiAf^itfct^7^77 



EA) fc7°n t°i/y^!J ^f^x-r/v (PGME) Sr^ti 

•=etbl6. 5g|AU 8 5lCl:#Ms 

!Jp^Vt^^7y-7y^y3. 9 6g N 3- (l-^^n^f/Vt 
df-i/ji h^i/) -1— ^-^ri^^fn [4. 5] 7*y-2-t>ll. 
04g^, 2' -T^tf* (2-^^^7°Pt°t^-h 

) (B8*&*!l ; fbft*fiaSX£8L rv- 6 0 1 J ) 0. 6 0 g 

PGMEAiPGME^:ti^34. 2g(DS^$J:l, r. *l b £: 4 
NfM^ltTlTUfc. $RT&2B#MJ&JifcU;fco #fett7^KJfe«tS:^^f- 
y7 3 3 g tW^Wt^-^^S 1 g ©MtpfclTL, ifcJSS: LfczK ]) -*r — 




■7^— h ( P GM 
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12. 8g*#fc, #£>*bfc# y ^-comft^^)^- 1 ?-* (Mj «9 8 0 
0, (M w /M„) ttl. 8 9tfeofc (GPCiSI, tfy 

CH 3 . CH 3 . CH 3 

-f CH 2 -M — / -*-CH 2 -C-) — / -<-CH 2 -C-) — 

C = 0 ' C = 0 ' i = 0 (25) 



H—C—CH3 
0 



OH 




mwm, umtis stp- fwiiiAf?:iiifc-fe^7^77 

;* a ^nt^y^y a-^^y^f^^-T^Ttr-b (PGM 
15 EA) t7 , o^Wy^!)3-/K;>f;W-7 1 /l' (PGME) Sr^tb 
ftH6. 5g|AU 8 5°C(;i#MJi.^ 

y p^/V^-^i^T^-^^^ ^4 . 27g, 3- (l-^^!)P^Vt 
drv^ h dr>>-) - 1 — tfn [4. 5 ] *f U ^ — 0 . 

2 1g, ^^^y/V^?0. 5 2g£, $^«7vV-2, 2' -T^tf* ( 

20 2-*^/uyv\?**-h) m^m;m%mm^mm, rv- 

601J) 0. 6 0 g^r, PGMEAi P GME^tl^n 3 4. 2g© 

0 ^fcttfeSt^flKS: — 7 3 3 g bWEtit^f-fr 8 1 g ^H^ttK 

25 &«fcJET*T?$fciftU g#J^12. 5 g £#fc 0 #btt^^y ^-©11 
¥*§f#^* (MJ »10100, ft^-Afttt (M„/M») tel. 8 8 T? 
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QH 3 . CH 3 . CH 3 

4-CH 2 -C-^ M- CH 2 -C-^— Mr CH 2 -C-)- 



C=0 ' C=0 ' C=0 

0 " (/ o' (26) 




0 




I 



OH 




^=t\Z.^ 7 , ot°uy^!)n-;l' ; t;^fM-T/V7tf 1 -b (PGM 
EA) t ~7n fc° l/V^ y /v^-/ ^ ^/V^ — (PGME) Sr^fr 
15 Jem 6. 5giAL, 8 5°C^#?a#, 1 ? <7 ]) x*4 !\>Jr*is- 

[4. 3. 1. 1 3 ' 8 ] V ^- 5 4 . 

7 7 g s 1-tFn 3 ? ? V n 4 fVOr* isT V4 . 

50g, 1- [2- (7^vy^y- 1 ^hdf-v-] oi^/V-^ * 

h 5 . 7 4 *J*?-jV-2, 2' -Tl/fc** (2-^^/1^ 

20 -?n \?Jr*- b) (Pi^J ; fPftftfcHlXitlSL ^fn^. TV- 6 O 1 J ) 
0. 60g&. P GME A t P GME ^tl^fl 3 4 . 2 g <D2g^^*& £ 
^tbib^4B#ra^ttTMTbfc 0 ITt2^FIMLfc 0 %btitc 
%.foW.*^'7?^ 7 3 3 g £@m^/v8 l gOl^^tilTt, it 

25 It^L, IW13, 5 g &#fc 0 #^tbfc^y ^-OfiftW^T-* 
(M w ) Ii 9 3 0 0 , ft^Mftlfj (M w /M n ) fit 1 . 9 2 -Trfcofc (G P 
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(27) 



m.Wm, »Tn- hRtJ«*t(U»A«*fll*.*:-fe^9^/W'79 

^rt^ % ^Dtfuy^ya-^y^fM-f/l'Ttf-b (PGM 
EA) fc^ci tfl/y^!) 3-/U*y^f^x-f A' (PGME) Sr-ttt 
ftbl6. 5g^Ab, 8 5°C^#?E# % 1 ? ? V u4 As*r*i/- 

by v-^o [4. 3. i. l 3,8 ] :>yf*y-5-ty4. 

9 3 g N 1-t d^/V^^iXX^^ ^4 . 

6 6 g „ 1 - (5^/U^/V^-^ V) xf/P> ^ ^ y h 5 . 4 1 g £ % 
i^^/V-2, 2' — T V t? ( 2 f;V7"n JO (W^J 

; ^ytmmJimm, rv-e o ij ) o. eo g t pgmea 

iPGMEt^tl34. 2g©i^Ii:l, rtbbSr4^^>0MtT 
jftTUfco iTt 2^raS&fifeb7t„ #btbfc^J^^^^-7 P ^ ^ 7 3 3 g 

i g ^^i^^^^^Tb, tfcjRufc^y ^— y?-* 

&#7t 0 Wbftfctfy^-^fi*^^* (MJ ft9 4 0 0, 

3« (M f /M„) tel. 9 Otfeot (G P CSiJ^tts ^y^^-W^ife 

*) o 
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tmm i 



5 




(28) 



ffiWm. ffigth ITo- hX^«*iAf«r«tfct^9^79 

10 t°U^^]J 3-;V^;^f;Vi-7;V7tT- h (PGM 

EA) £ y p U^Jf V 3— /V^- y * ^/Vm — -r/v (PGME) Sr^tb 

je*Li6. 5giAL^ 8 5tiu#fit , i -p< ^ ^ y P-r/v^-^i/- 

[4. 3. 1. 1 3l 8 ] t> V- 5 V 5 . 

1 6 g , l-tKo# < >-3-^^!JP'f /V^^r-^T^-^i/^ V 4 . 
15 8 7g, 2-^^!)o^/Vt^v'-2-^Wyvy^y4. 9 7 
g£, v^^/V-2, 2' -7/^ ( 

m^^ij ; ^ytmrnumm. rv-6 ou ) o. 6 o pg 

MEAtPGME^^34. 2g©j|^Wit, d b Sr 4 IHJ 

20 3 3 g tH^^^/V 8 1 g (Dm&WltpfcffiT b N ifcHSUfctf? y ^ ~ % * 

. 5 g £#fc 0 #btbfc^y ^-^m*¥*H^^* (M w ) 1*9 8 0 0, 
#^S#*li (M./MJ tel. 8 (GPClilfl, ^y^.^ 

25 fffifittR 
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I'efcST'nlf^y^yn-^y^f/Vx-t^ (PGME) ^?l-a-U-C> # 

5 ftJi&?Mbfc 0 *y t^v- Mc«fc *>i&a?i o o°c-ei 5 otwii^!)^ * u 

ftft2 4 7nmOKrFxdf^v-f-Srffiv\ V7^^LT S fiStt 
*3 Om J/cm^ftftbfc^, fig? 1 0 (TOT* 6 OSHWjtf* h-<— ^ Lfco 

io o. 2 o Mmo?^^ • r^K « ^7/^-yWj(^Sj:< / #^ 
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M * <Z> ft S 



1 . ( 1 ) 



0 Rb R C 



(1) 



io &-£tp«g£^-r) 



20 1 ~ 6 ©/n a 



Rf 

25 (5£*<, R.MiTK^M^-X^^^Tk^S^^U, R d tegt5£#&£^tf>^ 



15 



3 . TIB 5^ ( 3 ) 
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(5£tK R a , R\ R\ R\ R'teffrfEKIHC) 

4. T135£ ( I ) 

R a 
I 

-fCH 2 — C^- 



T? ft $ ft 6 & 5 5g L ¥ {fe & tf S5 # < b ^ 4fa o 





(I) 



R b — C— R c 
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